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The fifty cent toy electro-motor is shown in the annexed engraving. It embodies thr main features of the apparatus shown in Fig.454, differing only in having a permanent fixed magnet instead of an electro-magnet.
The vertical spindle which carries the armature is jour-nalecl at the lower end in the middle of a U-magnet and at the upper end in a brass cross piece attached to the poles of the magnet. The armature consists of a cross arm of soft iron wound with four or live layers of fine wire. The terminals of the winding of the armature are connected with a two-part, commutator carried by the spindle, and touched by two commutator springs supported by wires driven into the base. A metal stud, rising from the base, is connected with
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one of the commutator springs, and is provided with an insulating covering on its sides, while its upper end is bare. Upon the stud is placed an annular cell of carbon, which is touched on its outer surface by a spring connected with the remaining commutator spring. The cell forms one of the elements of the battery. The other element consists of a bar of zinc, provided with a central aperture for receiving the upper end of the stud, and having its ends bent downward. The cell is filled with a solution of bisulphatc oL mercury in water. As the salt ts reduced by chemical action, a current is produced which will run the motor at a high rate of speed. The motor Is fitted with a wheel or plate for carrying color disks, similar to those accompany. ing the chameleon top.tion will result, but as soon as the poles are in opposition, the current in the movable magnet being re-versed, there is repulsion. In a motor of this kind these operations succeed each other with great rapidity.
